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(57)Abstract 

PROBLEM TO BE SOLVED: To produce a functional filler-carrying 

aluminum material in which many fine pores with sizes of urn order or above »*j 
are formed on the surface, and filler particles having functionality of color- 
development, light-emission, humidity conditioning, perfume or the like are 
deposited into the fine pores. 

SOLUTION: An aluminum material 1 is anodically electrolyzed in an 

electrolytic bath contg. a halide to form many fine pores 2 on the surface of 

the aluminum material (an electrolytic etching stage), thereafter, the 

aluminum material is anodically oxidized to form anodically oxidized films 3 

on the surface of the aluminum material and the surfaces of the fine pores, 

next, the aluminum material is immersed into a functional filler-dispersing 

body, and functional filler particles 4 are migrated and deposited into the 

fine pores by an electrophoresis method. After the formation of the fine 

pores, they may selectively be subjected to alkali etching, or, before the 

electrolytic etching stage, the anodically oxidized films or a barrier layer 

may be formed by preliminary anodic oxidation. Moreover, the preliminary 

anodic oxidation treatment and the formation of the fine pores by the ic| 

electrolytic etching may simultaneously be executed. 
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LXs WE7;i'5=9A*f*iia»k'r*. nsttfbfl 

ii^ fflajtt©asfct>«t-5*% 5~i oov©^ht 

tcsmussttsi*). &m&tm<. --n> ioov* 

fc^Ofrofc*^ *©«E<fc»)fc±ffi«#«tt»©B 
[0 0 2 6] H9E«yuc«fcoTBffiiKtfij|IW}gJK*n 

^ffli / ^^iii:{c<t , 9, 7;l/5-">Atf*ffl4rofeRtf« 

WK*v>T«iH#©*EW • ^fnwam«r±ifrco, a 
«w&^©»*s^w-e#*o */c, mmtnzm 

fc7;l/5x">Atf*ffi©/|N7Lrtfc«t61t7-<'5-i:LT 

u, »Mrt©sfi*ws-rsa!^ii»-r5^rt«»E8i5 

y->^(D^rtffl!l^t|^iiO ! a*Lfc7;l/5^ < y'>*ffl^ 
ScttiD, 7;l/5-9--y ->#!§B-f S©*B6itT't 

S*ISo«tfe*<^rt©fctfc©a^tm-rci:W 

[0 0 2 7] tt&tt 7 -c 7-»ft(*t LTttTkiMR** 

14 * W £ &^i§£, ^5 v H±^^14^>/jN?Lrt ^©ttSnS 

^©B^Sttffl, e>J^ ^7 7 ^ 'J >»©* 
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r.;btTpy F>3SF©o, j3-x^y14lji*ft©fi£fe 

7-i oofi*g&at> i~5 oofiftas. »su<tti 
o~2o osaasgfioffl^ffl^scfctf-et*. $ 

94)7>lo—;U& xfU^'Ja-yi/fo^iJn-;V 10 
»*J*^»#* 5 o M%«T\ »* L- < 14 3 0 fift % 

l < «y u y^~(omm^m<D^mt lt, 7;i^ 

U *M4<DmQM*ljaz. 3 c T-t. $ It p h ©US 
^©/cfe©HiSi5:SP^'Sc:i:t,T?t5o 

[0 0 2 8] wmnicimmm® 
mmmtLxteij-xyrvy*. mt?*y, mt 

mcti-xyy'^vtimTmmmic'hiE < < , 20 

LTf4, «£*&&©«* ©W^**jW£fflT?#* #£© 

h%> 0 30 
[0 0 2 9] ffltffl&t LTli, ffiWtttffiWWfe* 

wc&itaiias^ nia^ ro" nibsita-rs 

tSSIfclTCOS c, Y, La, Ce, Pr, Nd, S 
m, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb 

©, ftfcSrAlz O, fc#daH7C«*K-y«*fc* 40 
ftMft (Mmz 5 4 3 8 2^#BB) *»aiCfflV*C 

fcj^-et*. ^©ffe, ft£M»ttf*-e&*EaBXt±7/i/ 

[0 0 3 0] KtttmfcLTHu 7i7^F, -tr7XX 
F, 7;l/-3tt5»*ft^, ffi*£*]©fca«te»5fc* 

irj mtt± J f»*>*U h«fe±©cfc 5 ftJBIBHt 

^^ptfenso 7;i/=^-s?^ / >a© ; s^ 50 
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rs7Ji>5*Rtt±t,Ji^s<:i:tf"Cts. 

tint LTit-^y^ y&*ft'Dmmft3.{t£yB*z*m 

[0 0 3 1 ] H9Ha«fi6tt7-f ^-a?©^^, huIB 

&£©£ffiffl3*SSLT43< CttcfcO, J: D Settle 
§££i§B¥f -5^^147 -f^-to^T lis -JR»fiS»^ 

WHLTiSffi-r* $/c, #»©»„ mn 

©7-f5-«fifc&S«tdKcn%ft«?U itifl^fcJ: 
^T8*87*1S ») l»< C t, ? 1 3. C ©Bf ©»«{*: 

©metJlL^v>^ti, tt»@««*«l0B'rcfcfe 

[0 0 3 2] 7;l/5-7A^®©^?L |: t : "\©*Mj3(ll] 

m*©^liT'SS^ti5^147>r5-^mT-<tt)^ 
t^Sffi*^ *J#o»tf»SL<, c© 

»tt*t»oaflltt7-f 7-©-b"-^SffittmT*^5© 
T\ »SfcLT»S»fb«iabfc7;l/5-'>At**fflV 
TttM)*l!j^tT9 C h^T't^o €-^«{u©{Itt- 1 

[0 0 3 3] «£tt7-f9-$HlM*fcLTtt, f^fiJc^tl 
S/J^^ff^KJSUT^ia^S 1 0 OjimttT, f? 
$L<lil~50/i m©«iHgtt7 y 7-©#g$tfttfffl^ 

-f7-©«fifcfc!(fSb<a:5 0g/lWT, 
<tt5~40g/K JS©fiJSt4»*L.<f±3 0t;W 
T, i0»SL<(i 1 5~2 5°C, T§©pH« 1 OtTF 
« t S*L<, J:'9$f$b<«8. 5-9. 5T*£3o C 
©<fc 5 ^KHtcSISS nfc«ftHt7 5-iMR#«l»"e, 

Mia© J: 3 siiic cfc d ^S(©/J^?L^ffM^nfclHi^ 

Wv«dWtE-et.aiitt7-r ^-©ll^bSiiaS'N 
©S^tU^gce.^1/^, j£v^*ES5HT'/h?Lrt'\© 
$HH3:7f ^-©Sci&-#faiA^i:«:5. J§*©^ 
tt7-f 7-©«a*5 0g/l *SATS<«:*i:» iS 
fi*^t^c«)«lSEtt7^7-^SBfcLa<S:t), HS 
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aMSK&5©-Cl?3;L<&</\, Sfc, ®<DpHm& 

^zzt, wtm&yj^-vmnn&tfmKr), mm 

<^o P H#iijgrC77l/AU14tf3iK&3 
[0 0 3 4] mMfcil&fcLTtt, IME^rfMEJ: 

5. *5UicSMas©&ttHu »ffiiifb©*ft, ^ffl-r^ 
a»«fif a a«i«E*^a < a % c l £ # <,«14 

7-f7-©*rHi»H:£<43. &i!j«E#iS<&t)ii€ 
S i:aS£147 y 7-©R«lMtftl«SiB^©gm*TliW 

7-f-7-©*£fciSUT-»lci OOVWT. »Jl< 
til 0~5 0V©«SBfcS£rsti:tfa£U/\, $ 

T«f^7*7-©«rHi*tt£<&SJ!^ K«£E-eti* 

mcv%<%?>o &^t, msgt± 3 0 •cwTtssgr 

SCtj^StU-'o 30 

o mmzstsjiiftWLftZMnLr^ mm Lfettarc 

3. M^©«fai (tt*) fi, ±fctTUH¥« 

7Sfcit»1-SIBf*fc«fcoT£i;fcfe©fc#*5tiS. 

©B«tt4i:4v\ Ctifi, sr»»(*1'©±E©«fc^ 40 

(«b$&) traafc/>?L©rtaiSK:»j!ifcLT«f 

IU *nfcffli$k:{Mfc#flE-t3«flgte7 4'-7-©- 
7rt/5-9i4*©Piffifcfi**©acl& • ffimZft? fctbic 

#»su\ ft*, ;:©«#, mnvm® - mtamtt'p 50 
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t/\, 

[0 0 3 6] *«W©S'J©SS«fc«ktiJf, fiuie©J;d* 
feSttfc«l£tt7;l/5-9Atttffc&ft3. 

t LTti«e*4^»i©^*iia»ffl-r5c t^T*t5 0 

3>WK 7nA, m. £K57A, v> 
#7, €U7xX Jb;l/}"7A, >VJ"S> 

•>a«, & Ms »Rtf #»&£©«»«, buhl 

a^itttL BKft SHSffi, ^Diil US/Wtt* 

Ewmfztiz. mmm^mt, cfttbv&mt&t, as 

K. 7 PAS?, 7J1/77 5 7ID , #£L<ttSm * 

ne>©77 ; e-72J^ 757^ 7$7&ii£^ty« 

if©3Sl:©m«St^*ffl^T, 5~7 5Vgg©«ET 
X, JRU ^ its Sfe4if©*afeSlc«& 

?na„ »ffiitfbffla©«Efc:fe«fc«^ 

*Etf 5 v*stT?«, iaai!Ktfiei»©*stffiSi* , *t < 

T*«itf»mfc^fca, «w««8*©^(i-r*>©» 

[0 0 3 7] 

[^S6fi»j] ixr. nmmz*Lx*mwfc-o>^xm#m 
icmmt -a *\ *mwtfTmmm®nz m% $ n 5 & ©t* 

[0 0 3 8] ^fiS^Jl 

^7A#A6 0 6 3*HiafcU NaCl^r5g/l# 
2 9°C©7km^T«^g2 A/dm ! T*2 0 

PJS'fTDC 1 4 VT-3 5£f E SHi&&fl:£fTofCo * 
C, c©J:^tcBffi»{kLfc7;b5-^^*. N«3t 

mn (wmmt% cao h. 1 0 p m ) 10 

g/lRt/77U^-7 t ^U7'i(SBil 00ml/l€t 
^fa7k»tS[<*'f KSaiL, D C 3 5 VT'9 0&«M 
iicSM&JlfcfT^fc. c©«t3fc:iaaUT»&nfc7;I/5 
->>Att*ffi©3fc¥S«a¥K*H5fc^r. 198*5 

m 1 0 0 /im©/h?LrttcN«3tllSjy«fffibTl''5«3tt 

[0 0 3 9] ^SS0J2 

KffiKffioTBillg, x<y^>7\ ct>aiaa^Lfc7;i/^ 
-7A^A 6 0 6 3*ffiM£. fiKH^ 180g/lt 
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Gt&wm*. DC i 4 VT-2 5&nmMMHNt:« 

?Tofc. iltl*, NaCl^lOg/l 

5 2 9 1C(02k}Stt t t , "P*»?BS 2A/dm ! 

f»fTDC 1 4VT-2 5»PIMItelT^:o * 

0*4 («*«f»{b* («0 Sk iO|im) 10 

g/i&tf7*y;i>« x^uy^flii 00ml/l^t 
*f **»«fttf fcS» U DC30VT90 ftHttft 
8cfM&g*frofc8L 7^U;H^^U^-^*ffli/>T 10 
DC l 7 0 ve*6!6g£?Tofc. cctdlcfflJiLT 

6 £ tifc7;l/5 - ? AttSiB0%¥Kfttt5J(«BI 6 1 

|BIH*5We»*^J:3fc: % til 0 0 /im0/M.F»J 
tc N tf*f W L T i \fc. » 5 nfc&fttt7 A> 5 - 

[0 0 4 0] *BI0!|3 

— <^AWA 6 0 6 3 ^RUS £: U^»«3 0g/K 20 
VL/^yl* 3 0 g/ 1 Mt5 3 2t©tM*, D 
C l 2 0 ve34HBM**ffv\ 7;l/5-»>A*jaiBK: 
/^U-V-^^fiK^tirfco #^T% Ctl*, NaCl£ 
1 0 g/ 1 3 2 9^©*»«*T**8S!&82 A/ 

dm 2 T 2 0 ^[HittP^T o fc. * ©fib, C ft£7.k 
% L 50t:cO5%NaOH 1 . 5 #Hflg 

IHS^TDC 1 4 VT*2 5#fflRB«lHt*ffofc. * 
tc, C(D«fc^tc|18i^bLfc7;l/5^'>i»M*, N«ft 
8m (ffi*1SSHk¥ (ft) Sis TOKgl 0/xm) 1 0 30 

g/]RU7t'V>i- xf-uymmi OOml/m 

DC30VC90 &M«ft 

Scftjaa^ff ofc«, 7^ y u-ir-awiffl^T 
dc 1 9ovetii8*tT5fe. coi^tMatx 
t#p>nfc7;i/5- r > i»**asi©^aaa^n*ig 7 t 

H0fr6fl§5frfcJ:5fc:, ti50~800/imCQ 
6nfe«^ett7;U5-«>i»*ftt, N*3tH^«ftHLfe 
tlTV^c. 40 

[0041] nmm* 

-VLttA6 0 6 3*m&£U NaC1^5g/lt 
tit Z> 2 9 °Ct07l<Jgjgcf T'^iJii^S 2 A / d m 2 T' 2 0 
#H*SP*?Tofco cn**«Etfc», 5 0°C 

<D5%NaOH7k®'mc 1 . 5#Ha»U 7/l/A'Jx 
•yfv^ffofel, TkttU 5ifflW»i§*-l?DC l 4 

VT-2 5ttr$mmmt*ft^rc 0 c©«fc?fciiffi 

»fkbfc7;I/5^«> «»x-^;l/3 0g/l, 
BKIv^S/tf.k 1 0 g/ K 1 5 g/ K BSt& 50 
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TVtx^ASOg/K f«lthy>A0. 8g 
/l^#W-T5pH5. 8 0«lf#fe?S^T-A C 1 2 V 

mm mtwmt* (ft) si. o nm) 1 

Og/l&XfTtVfr- 7,i-\sy®$5\ 0 0m 1/1* 
d*"*-«*iMRftff K«»U DC30VT-9 0#H* 
jKSclMaSfcfTofc. 7 *U;WR*'J ■*-!»* 

Si^TDC 1 9 0 VTMtSSafcfT^fc. C<D<fc-5fc 

$an l r*# p. tire? >\> ~ - * m^m<D^mm.mM% 

»5fc»ftLfcf^ittO» 1 0 0 /im<D/JvFLrtKN£ft 
[0 0 4 2] *S£#|5 

*J*fcfleoTJMBS, *»«yi*L.fc7>l/5 
r^AMA 6 0 6 3*RB«i:U NaCl^lOg/ 
K H 2 'SO< *2 g/1 2 91CO*JS*^T 

«8R8K 2 A / d m 2 1*2 0 fl-HMWJIfcfi 1 o 7c„ * 
l^T% Ctl**iJfeLfcll, BS8**iS'l'T?DC 1 4 VT' 
3 5«il<k«fofc 0 *<D», CO«fc5tPiSil 
{bL7c7;l/5-*2>#*. NftftlSft (ffi*fiF3*{b* 
(1*) SI. ¥^21 0|im) 1 0g/lRtf7*y;U 

• x?-uy®m i o om l / 1 *^*r**^Mft#(t»ic 

?1}S DC35VT-90 ©KWSiScftjjyi^ff o fc» 
C©«fc3£ffl3LT8Snfc7;U5- , >i*ttW\ 

[0 0 4 3] ^fifie>j6 

ISt^^TK, xvfvy, ^SJ®a*Lfc7;l/^ 
x^AftA 6 0 6 3£Hlii:U U>iE*3 0g/K 

vu^>^3 o g/i #rrs3 2°co«i??g^, d 

C 1 2 0VT?2»IH«jl¥*tTV\ 7;l/5-^A^®K 
^U-V-«*^iaS*rc. N a C 1 * 1 0 g/ 

u h 2 s 04 * 2 g / 1 2 9 t:<07k?g?Sf -e 

tti^^JS 2 A / d m 2 T* 2 0 #HHMi*»&f?o fc„ * 

3 5 #HBMilfKfc*fio fco toft, C <D«t 5 £HSH 
Ibbfc7^^-^i,^ NSJt^ (ffi*^fb^ 

(ft) fMlO/jm) 1 0g/lRt57^U;l/ 

• X^Ly^II 1 0 0m 1 / 1 *ttt 

mm^s d c 3 5 vt* 9 o%>mw%MiMmz'nirco 

il«D«t'5t®aLTt#5.n/c7;l/5-^AW± > ^«D^ 

m£M<D^n\Hic m^mmrnm l.tv^^i47;u 
[0044] mmmi 

x'i/MJ A 6 0 6 3*HHi: NaCl^lOg/ 
1, SO. *2g/l^-T«2 9*CO*ISffli*-P 
*?SSt®g 2A/dm 2 T-20 ^-MHIS«j9¥« ?f o fc„ ^ 
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I^T% cn£*ffiLfc&, 5 0^O5%N aOH7j<?§M 
(CI. 5#HXtt4#ifflg»U 7;l/*'Jx-yf>^ 

«i, ¥*9fiiSl O/im) 1 0 g/l Rtf7*U;l/-*?- 

u>»ag ioomi/1 *£w-r3*#ttf**fca» 

U DC35VT-90 IMBWSUjci&ffilifcffo fc 0 C © 

<fc?£&gLTf#£nfc7;b5-?A#{i, 

•y^y^fcl. 5^raXli4^rafTofcVTn© i f>© 10 

^©*t*a^s4st©©» ^commit, m 

[0 0 4 5] 

-7i»#A6 0 6 3*HMifcU D>»*30g/K 
■7 1/^ yi^ 3 0 g / 1 tWt 5 3 2 °C(Dti»> D 
C l 2 0 V?23MjK$f?v\ 7;l/^-7A#3tffif;: 
^U-V-S^jS^^c. #^T% N a C 1 £ 1 0 g/ 20 
KH, S0< £2 g/l"^rtS2 9^C©zkigf8#iT 
*«HBfi 2 A / d m 2 T' 2 0 #ffllBSttfii£?T o fe. * 
V>T% Ctl**i5lsbfea, 5 0*C©5%NaOH7kiSa 
tc 1 . 5#IHXtt4#IBia»U 7;WJi7fy^ 
frofefc, *flcU BSSWSim't'^DC 1 4 VT3 5# 

St. ¥^*4gl0/im) 1 0 g/lRtf7*«J;I/- xf- 
Uy^fll 100ml/l fc^W-T 

U DC35VT*90 #OTf(«<ijiPl%fir o fee C © 30 
<£ 9 fc«ftgLT8Sftfc7;l/5-7 ASli, 7M'Ji 

v * y ?z 1 . 5 #iaxii 4 ^ifflfT o v ft© t © 
t>* /h?L©:*:tSfi£'>g4£t>©©, ^©gffi{c, m 

[0 0 4 6] 

CI6W©a*] W±©£3fc. #fS93©£i£fc:J:fttf, 

m*- *w±©#ml*£«bj«u m<&mTLfflm.7 40 
a* ©«flnt 7 -i" ^-zmnt a 7;i/~ -«i7 e 
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ft, sfl-eE^&ftT*>fc#ftiH#ik WMfes^u 

Lfrfett±i6£©»£fca/imT*8rt?fcik =i*h«fc 
k£fijT*&§ 0 *©g** f§ft> MMs Mit, 51 

SttfcH, &g#^fc:fc^Tffit^ft-5$^147;l'5- 

*?fe«M^&ffig©fefc»feXlif§febfcD, 

c££<fct), £^ 0^©»»lft><*->©iifA>14K: 

*ltl»«B*fc«JB'r*ci:tf"Pt*. 
[0ffi©ffi#*i»^] 

[0 1 ] #f8E©££©g*«te*Ig«£**«H&»r 
S0T'£3 O 

[0 2 ] *«w©»S©xgiisn0T-fea. 

[03] «»JBft*-Ji:fcfttl»ffiifKbRt;*)KSfe*fT 

0 £7;i/5 - 9 am ©alfsicjissa? s«a¥ s r-fe 
s. 

[0 4] *f&W©£S©9J©l&tt£I@IEfc^-f*Pfi»r 
ffi0T'S5o 

[05] HSS^Jl-ef#5>nfc7;l/^-7A^ffi©^ 
[0 6] *»(W2T-#6ftfc7;l/5^9iv&Sffi©3te¥ 
[07] ^BS0j3T'?#£ftfc7;V5-72v|^®©7^ 
[0 8] |f|MNT*f#e>ft/c7;l/5^7A#S®©7^ 

1 7;l/5^7i4J 

2 /Jn?L 

3 msmum 

4 «Htt7-f7- 

5 A'J^-M 
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